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(54) Gas capsule and gas delivery system 

(57) A capsule 4 for storing a fluid for example heli- 
um under pressure comprises a hollow body from which 
extends a hollow neck 12. A stopper 5 engages with the 
neck in a fluid tight manner. The stopper 5 includes a 
main hollow portion 13 and a stem 10 extending out- 
wardly from the main hollow portion. The root 14 of the 
stem 10 where it joins the main hollow portion 1 3 forms 
a frangible section which when broken will allow fluid in 
the capsule to escape under pressure. 




FIG.1 
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modical dovioo including o gat doltvory cyctom of 
the present invention; 

Figure 2 is a side view of a hollow neck logo I her 
with a stopper 6\ a capsule few storing a fluid under 
pressure; 

Figure 3 is a diagrammatic sketch of a further nee- 
dle-less medical device including a gas delivery 
system of the present invention. 

Figure 4 is a plan view of a second embodiment of 
a capsule tor storing a fluid under pressure; 

Figure 5 Is a cross<sectbn through a hoflow body 
forming part of the capsule of' Figure 4. and 

Figure 6 isa crcss-section through a stopper form- 
ing part of the capsule d Figure 4 

As shown in Figure t t a needle-less medical device 
is in the form of a needle-less syringe 1 which comprises 
essentia^ a casing 2 in the form of an elongate hollow 
tube open at a distal end to definean outlet 3, The casing 
2 contains a gas capsule 4 havhg a hotfew&cdy for stor- 
ing a fluid, for example* hoiium under high pressure, that 
Is boTWccrt 60 and 60 car. Art mclirtod surface 9 Is 
formed on the interior of the surface of the casing 2 
spaced from but adjacent to a solid stem 10 extending 
from a stopper 5 of the gas capsule 4. Thg gas capsule 

4 is so mounted wiLhin the casing 2 that when a finger 
pressure is applied to the proximal end of lft9 g& cap- 
eufc 4 tN» c^pwde we c*c*ynw5*rd!y (#$ shown) im- 
til the stam 10 of the stopper 5 strikes the surface 9. 
WftrVm (he casing 2 adjacent the a*em 10 of me stopper 

5 there is formed a chamber 6 for receiving a powdered 
agent, for example a drug 7, 

Referring also to Figure 2, the stopper 5 which is 
laser welded within a hollow neck i 2 of the gas capsule 
4 Includes a main hollow body part i3 from which ex- 
tends ih.o stem 10. The root 14 of tho stem tO where ft 
is joined to tho main boUow body 13 forms a frangfclo 
section 1 6. It will be apparent that the interior d tho main 
hollow body 1 3 is in communication wilh the hollow in- 
terior ol the gas capsule 4. 

In udo. when it ic dodrod to troat a patent by moanc 
of Che syringe 1 , the drug 7 is placed k\ the chamber 6 
and the outlet 3 is placed against the skin of the patient. 
Finger pressure is applied to trie proximal (upper as 
shown) end of the gee capsule 4 which causes the cap- 
sule 4 to move downwardly until the stem 1 0 of the stop- 
per $ engages the ffKlirwd surface 9 thereby ruptumg 
about the frang^f© section 16 with the subsequent re- 
lease of helium. The released helium passes out from 
the capsule 4 into tho chamber 6 wheie it entrains the 
powdered drug 7. The helium with the entrained pow- 
dered drug 7 then passes through the outlet 3 with me 
drug passing through the skin of the patient whilst me 



light molaculoD ol helium bounao Off tho chin into tho 
atmosphere. 

Referring now to Figure 3, a needle-less medical 
device in the form or a needle-toss syringe 31 comprises 

5 essentially a casing 32 in the form of ah elongate hollow 
tube open (when in use) at a distal end to define an outlet 
33 but prior to use covered by a cap 34, The opposite 
proximal (upper as shown) end, is seated As with the 
embodiment illustrated in Figure 1 the casing 32 con* 

n> tains a gas capsule 4 located adjacent the seated prox- 
imal end of ihe casing, The gas capsule 4 has a hollow 
body for storing a fluid, for example, helium under high 
pressure, that te, between 60 and 80 bar, and a stopper 
which includes a solid stem 10 oxtending outwardly 
(downwardly) as shown from the stopper of me gas cap- 
sule 4. 

An actuator rnember 35 is mounted for sliding 
movement on the casing 32 which Includes an inclined 
surface 36 located adjacent the free end of the stem 10. 

so The member 35 also includes two wings 37 extending 
outwardly from the casing 32. 

Within the casing 32 adjacent the tree end of the 
stem 10 there is formed a chamber 38 for receiving a 
powdered drug mounted on a membrane 39, 

25 In uso, when it ts dosir od to troat a patient by moans 
of tho syringe 31 . tho powdered drug is placed on the 
nKSmbrarto 39 Wlmln tho chamber 38, IhO cap 34 is re- 
moved and the outlet 33 is placed against the skin of a 
patient. Finger pressure is applied to the wings 37 to 

6 slide the actuator member 35 upwardly (as shown) rel- 
ative to the cas^g 32 thereby to cause Ihe inclined sur- 
face 36 to angagg and apply a feateral force to Dig stem 
1 n, Tfi»* v«!! th$ $tem. 1 0 (<> «t.>[tfy?e #?om! the frw- 
gibte section 16 with the subsequent release of helium. 

3S Ae with the embodiment illustrated in Figure 1 s the heli- 
um with the entrained powdered drug will buret the 
membrane 39 and pass through Ihe outfet 33 with the 
drug passing througjh the skin of the patient whilst the 
light molecules bounce off the skin hto the atmosphere* 

•to An advantage of this embodiment Is, that since the 
upper (as shown) end of tho casing 32 is scaled; tho gas 
capsule 4 wit bo hold in placo when tho stem 10 is rup- 
tured so thai ft does not fry out from the casing 32 due 
to the reaction force of the escaping helium 

4$ The hollow body of (he gas capsule 4 together with 
tho eloppor 6 may bo mado from aluminium or alumini- 
um alloy and. if necessary the body of the capsule may 
be reinforced with an outer layer of a different materia! 
which could be in the form of a lattice wound tigfhtfy 

so around a substantial part of the hollow body. 

H mil be appreciated that the capsule 4 described 
is relatively easy to manufacture and ft© design of the 
stopper & is such that when the frangible section 16 is 
ruptured it wis leave a relatively large orifice through 

*s which the heilum can escape. 

Referring now to Figures 4,5 and 6 a second em- 
bodiment of gas capsule 4' Is illustrated which includes 
a hollow body 40 for storing a fluid, for example helium 
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medical device including a gas delivery system of 
the present invention; 

Figure 2 is a side view of a hollow neck together 
with a stopper of a capsule for storing a fluid under s 
pressure; 

Figure 3 is a diagrammatic sketch of a further nee- 
dle-less medical device including a gas delivery 
system of the present invention. '0 

Figure 4 is a plan view of a second embodiment of 
a capsule for storing a fluid under pressure; 

Figure 5 is a cross-section through a hollow body is 
forming part of the capsule of Figure 4, and 

Figure 6 is a cross-section through a stopper form- 
ing part of the capsule of Figure 4 

As shown in Figure 1 , a needle-less medical device 
is in the form of a needle-less syringe 1 which comprises 
essentially a casing 2 in the form of an elongate hollow 
tube open at a distal end to define an outlet 3. The casing 
2 contains a gas capsule 4 having a hollow body for stor- 
ing a fluid, for example, helium under high pressure, that 
is between 60 and 80 bar. An inclined surface 9 is 
formed on the interior of the surface of the casing 2 
spaced from but adjacent to a solid stem 10 extending 
from a stopper 5 of the gas capsule 4. The gas capsule 

4 is so mounted within the casing 2 that when a finger 
pressure is applied to the proximal end of the gas cap- 
sule 4 the capsule will move downwardly (as shown) un- 
til the stem 10 of the stopper 5 strikes the surface 9. 
Within the casing 2 adjacent the stem 10 of the stopper 

5 there is formed a chamber 6 for receiving a powdered 
agent, for example, a drug 7. 

Referring also to Figure 2, the stopper 5 which is 
laser welded within a hollow neck 1 2 of the gas capsule 
4 includes a main hollow body part 13 from which ex- 
tends the stem 10. The root 14 of the stem 10 where it 
is joined to the main hollow body 13 forms a frangible 
section 1 6. It will be apparent that the interior of the main 
hollow body 1 3 is in communication with the hollow in- 
terior of the gas capsule 4. 

In use, when it is desired to treat a patient by means 
of the syringe 1 , the drug 7 is placed in the chamber 6 
and the outlet 3 is placed against the skin of the patient. 
Finger pressure is applied to the proximal (upper as 
shown) end of the gas capsule 4 which causes the cap- 
sule 4 to move downwardly until the stem 10 of the stop- 
per 5 engages the inclined surface 9 thereby rupturing 
about the frangible section 16 with the subsequent re- 
lease of helium. The released helium passes out from 
the capsule 4 into the chamber 6 where it entrains the 
powdered drug 7. The helium with the entrained pow- 
dered drug 7 then passes through the outlet 3 with the 
drug passing through the skin of the patient whilst the 



light molecules of helium bounce off the skin into the 
atmosphere. 

Referring now to Figure 3, a needle-less medical 
device in the form of a needle-less syringe 31 comprises 
essentially a casing 32 in the form of an elongate hollow 
tube open (when in use) at a distal end to define an outlet 
33 but prior to use covered by a cap 34. The opposite 
proximal (upper as shown) end, is sealed. As with the 
embodiment illustrated in Figure 1 the casing 32 con- 
tains a gas capsule 4 located adjacent the sealed prox- 
imal end of the casing. The gas capsule 4 has a hollow 
body for storing a fluid, for example, helium under high 
pressure, that is, between 60 and 80 bar, and a stopper 
which includes a solid stem 10 extending outwardly 
(downwardly) as shown from the stopper of the gas cap- 
sule 4. 

An actuator member 35 is mounted for sliding 
movement on the casing 32 which includes an inclined 
surface 36 located adjacent the free end of the stem 10. 
The member 35 also includes two wings 37 extending 
outwardly from the casing 32. 

Within the casing 32 adjacent the free end of the 
stem 10 there is formed a chamber 38 for receiving a 
powdered drug mounted on a membrane 39. 

In use, when it is desired to treat a patient by means 
of the syringe 31 , the powdered drug is placed on the 
membrane 39 within the chamber 38, the cap 34 is re- 
moved and the outlet 33 is placed against the skin of a 
patient. Finger pressure is applied to the wings 37 to 
slide the actuator member 35 upwardly (as shown) rel- 
ative to the casing 32 thereby to cause the inclined sur- 
face 36 to engage and apply a lateral force to the stem 
1 0. This will cause the stem 1 0 to rupture about the fran- 
gible section 16 with the subsequent release of helium. 
As with the embodiment illustrated in Figure 1 , the heli- 
um with the entrained powdered drug will burst the 
membrane 39 and pass through the outlet 33 with the 
drug passing through the skin of the patient whilst the 
light molecules bounce off the skin into the atmosphere. 

An advantage of this embodiment is, that since the 
upper (as shown) end of the casing 32 is sealed, the gas 
capsule 4 will be held in place when the stem 10 is rup- 
tured so that it does not fly out from the casing 32 due 
to the reaction force of the escaping helium. 

The hollow body of the gas capsule 4 together with 
the stopper 5 may be made from aluminium or alumini- 
um alloy and, if necessary the body of the capsule may 
be reinforced with an outer layer of a different material 
which could be in the form of a lattice wound tightly 
around a substantial part of the hollow body. 

It will be appreciated that the capsule 4 described 
is relatively easy to manufacture and the design of the 
stopper 5 is such that when the frangible section 16 is 
ruptured it will leave a relatively large orifice through 
which the helium can escape. 

Referring now to Figures 4,5 and 6 a second em- 
bodiment of gas capsule 4' is illustrated which includes 
a hollow body 40 for storing a fluid, for example helium 
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under high pressure, that is between 60 and 80 bar. As 
illustrated best in Figure 5 the hollow body 40 terminates 
at one end in a hollow neck 42. 

A stopper 45 best illustrated in Figure 6 includes a 
main hollow portion 43 from which extends a hollow s 
stem 60. The root 64 of the stem 60 where it is joined to 
the main hollow portion 43 forms a frangible section 66. 
As shown in Figure 4, the main hollow portion 43 of the 
stopper 45 is fitted over the hollow neck 42 and laser 
welded to form a fluid tight joint. io 

The hollow body 40 of the gas capsule 4' together 
with the stopper 45 may be made from aluminium or an 
alloy of aluminium. 

It will be apparent that the capsule 4' is intended to 
be used with the needle-less syringes 1 and 31 in the is 
same manner as gas capsule 4. 

Although reference has been made to the use of the 
capsules 4, 4* with a needle-less syringe for medical pur- 
poses, there are a number of other applications where 
the force of the contained fluid can be utilised. For ex- 20 
ample, in the inflation of balloons bearing fluorescent 
markings for identification by radar and for the inflation 
of life jacket dinghies. 

The energy of the pressurised fluid could also be 
utilised in a weapon to act as a propellant for a bullet or 2£ 
other projectile. 

Furthermore, the force of the fluid under pressure 
can be employed to dispense a substance such as dis- 
charging draft beer from a beer dispenser, or expelling 
soda water from a soda siphon. 30 



Claims 

1. A capsule 4 for storing a fluid under pressure, 35 
comprising a hollow body with a neck 12 extending 
therefrom and a stopper 5, the stopper 5 and the 
neck 12 fitting together in a fluid tight manner., the 
stopper 5 comprising a main hollow portion 1 3 and 

a stem 1 0 extending outwardly from the main hollow 40 
portion, the root 1 4 of the stem 1 0 where it joins the 
main hollow portion 13 forming a frangible section 
16 which, when broken, will allow the fluid under 
pressure to escape from the capsule 4. 

45 

2. A capsule as claimed in claim 1 , in which the main 
hollow portion 13 of the stopper 5 is located within 
the neck 12 in a fluid tight manner the interior of 
which main hollow portion is in communication with 

the interior of the hollow body. so 

3. A capsule as claimed in claim 2, in which the stem 
10 is solid. 

4. A capsule as claimed in claim 1 , in which the main ss 
hollow portion 43 of the stopper 45 is located over 

the neck in a fluid tight manner. 



5. A capsule as claimed in claim 4, in which the stem 
60 is hollow. 

6. A capsule as claimed in any one of claims 1 to 5, 
in which the capsule is made from aluminium or an 
aluminium alloy. 

7. A gas delivery system comprising a casing 2 
formed with an outlet 3 and containing a capsule 4 
for storing a fluid under pressure, the capsule 4 hav- 
ing a hollow body with a neck 12 extending there- 
from and a stopper 5, the stopper 5 and the neck 
fitting 1 2 together in a fluid tight manner, the stopper 
5 comprising a main hollow portion 13 and a stem 
10 extending outwardly from the main hollow por- 
tion, the root 14 of the stem 10 where it joins the 
main hollow portion 1 3 forming a frangible section 
16, and mechanical means 9 arranged within the 
casing 2 for rupturing the frangible section 1 6 there- 
by allowing the escape of the fluid from the capsule 
4 which exits through the outlet 3 of the casing 2. 

7. A gas delivery system as claimed in claim 6, in 
which the mechanical means includes an inclined 
surface 9 for engaging and thereby exerting a lat- 
eral force on the stem 10 for rupturing the frangible 
section 16. 

8. A gas delivery system as claimed in claim 7, in 
which the inclined surface 36 forms part of an actu- 
ating member 35 slidably mounted on the casing 32 
between a first position in which the inclined surface 
36 is spaced from the stem 10 and a second posi- 
tion in which the inclined surface 36 engages the 
stem 10. 
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